We study the properties of the three-boson system with absorption, through a short range interaction in the limit where the range reduces to zero. We derive an analytic expression for the three-boson width that relates it to the real part of the three-boson energy, two-boson binding energy and decay constant. One of the characteristics of this expression is that, in this limit, the ratio between the width and the three-boson binding energy is proportional to the range. PACS number(s): 25.10.+s, 21.45.+v, 25.43.+t The formulation of thr"" body systems with absorption has application in many-body theory [1] and also in few-nucleon -antinucleon systems such as the antiproton deuteron [2 -4]. The motivation for the study of the antiproton deuteron system relies on the possibility to test the nucleon-antinucleon interaction in the presence of a third nucleon. This gives the opportunity to check the much unknown imaginary part of the nucleonantinucleon potential under different conditions. The mechanism for the antinucleon annihilation on two nucleons [5] may also be studied.
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The research in the antiproton deuteron atom is active [3, 6] and experimental data are available [7] . As a three-particle system, the energy and width of the antiproton deuteron system has been calculated [3] and also the spectator nucleon spectrum [4] , using separable interaction model in Faddeev calculations.
In the thr""=nucleon system, qualitative studies have been done [8, 9] exploring the short range of the nuclear interaction. One of the intriguing characteristics of this system, first observed by Thomas [10] , is the collapse of the three-body binding energy, when the interaction range of the two-body system goes to zero. This effect is also closely related to the appearance of the Efimov states [8, 9] , as shown in Ref. [11] , where it is demonstrated that both effects essentially arise from the same singularity structure of the kernel of the integral equation. Also related with Thomas and Efimov effects, and discussed in Ref. [11] , is the model dependence of the three-particle observables.
Our main purpose is to discuss some general qualitative properties of a three-boson system with absorption through a schematic two-body potential model that has just what is essential to understand the behavior of the system in the limit where the range goes to zero. In the antiproton deuteron system the characteristic interaction distances are small compared to the deuteron size. To have an insight to the qualitative properties of such a system with absorption, we choose a two-body potential without any structure, but with the essential information about the range of the interaction. So, we use a range parameter that characterizes the interaction. When this parameter goes to infinity, the potential has a zero range.
A potential without structure can be useful in this case to distinguish the main eEects due to the range of the interaction from other effects. We also hope that such a study will be useful in understanding the limits one has to consider when using a more realistic two-body interaction. As in the case where there is no absorption, the system still collapses in the zero-range limit, but now the state has a width due to the imaginary part of the interaction.
The absorptive information present in the potential is supplied by the width of the two-boson state. Anticipating our results, the three-boson state has a width that, unlike the energy, does not increase as the inverse of the square of the interaction radius as it goes to zero. The width increases, but with the inverse of the interaction radius.
Then, the collapsed state oscillates an infinite number of times before it decays.
We start presenting the zero range three-boson integral equation for the bound state [12] . We wrote it in a way that allows the input of two-boson data beyond the bound-state energy [13] :
where Es is the three-b-oson binding energy and we are using units such that h, c, and the nucleon mass m are equal to 1. The two-boson T matrix for the zero-range interaction is given by (2) The coupling constant A is fixed by one physical input, for example, the pole position of the two-boson scattering 46 2224 46 THREE-BOSON SYSTEM WITH ABSORPTIVE SHORT RANGE. . .
amplitude. The two-boson scattering amplitude has one pole, at E2, which has in our case real and imaginary parts)
The above value of A, when substituted into Eq. (2), provides the cancellation of the linear divergence of the momentum integral and results [13] :
A similar reasoning was applied in two spatial dimensions to determine the scattering amplitude for two particles [14] . The absorption in the zero range model is introduced by the width of the two-boson state, which is twice the imaginary part of E2. [15] . 
where C"are the coefficients that come from the solution of Eq. (10) Table I . We should observe that the analytical expressions written above are valid only in the limit of zero interaction range, but we believe that can be very useful in understanding the limits one has to consider in a more realistic situation.
In Fig. 1 With a realistic local interaction a correspondent analytical study is not so easy to be followed, and we think that may be unnecessary, because the main characteristic of such a system, relevant for the present study, is already presented in our schematic approach.
A study of the model dependence of the three-boson observables with general short range absorptive potentials can easily be followed by using separable interactions. Re(-E ) 20 We are grateful to Prof. S. K. Adhikari 
